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necessarily provide a discernible contrast to identify it as fill.  Specific regions with anomalous 

strong EM conductivity responses include: 

 

 Northeast Sector, along E. 55
th

 Street –anomalous strong EM conductivity responses, 

Former bank and gas-service station,  (20-ft E – 50-ft W/ 210-360-ft N); 

 Northeast Sector, along E. Woodland Avenue, between E. 53
rd

 and E.55
th

 Streets,  

elevated EM conductivity responses, vicinity of former gas-service station and print 

shop (0 – 170-ft W/ 300 – 400-ft N); 

 Southeast sector, along E. 55
th

 Street, scattered irregular elevated EM conductivity 

responses, former gas-service station (20-ft E – 150-ft W/ 0 – 110-ft N); 

 West-central Sector, between E. 51
st
 and E. 53

rd
 Street, north of gravel driveway, 

anomalous strong, rectangular-shaped EM conductivity anomaly, vicinity of former 

print shop and metal scrap yard (285-350-ft W/ 230-280-ft N);  

 Northwest Parcel (west of E. 51
st
 Street), Anomalous strong EM conductivity responses 

on east and west sides of building, including extremely strong EM anomaly (425-450-ft 

W/ 375-400-ft N), vicinities of former print-shop, paint storage and gas-service station. 

 

The strong EM conductivity responses in these locations are believed to indicate zones of 

highly conductive fill.  Examples of possible high conductivity fill include rubble, general 

refuse and demolition debris with miscellaneous metallic content, and/or industrial fill such as 

slag, foundry sand, cinders, fill with disseminated metal particles, and/or materials with 

elevated salt content.  It is believed that the most likely cause of specific zones of elevated to 

anomalous EM conductivity levels are former excavations (e.g. UST) or former basements.  

The strength of the EM conductivity responses may be indicative of one or more of the 

following conditions:  (1) the electrical properties of the fill, (2) depth of fill and/or the (3) 

presence of elevated water, metal or salt content.  Further invasive exploration in these zones 

may be desired to document that actual subsurface fill conditions.  The extremely strong EM 

conductivity response observed in the east sector of the northwest parcel (425-450-ft W/ 375-

400-ft N) is believed to be caused by a reinforced concrete structure such as a more deeply 

buried concrete slab, ramp, basement floor or subgrade vault.  The strong EM conductivity 

levels observed over E. 53
rd

 Street may be caused in part by the pavers, conductive subgrade 

fill, and/or the presence of various buried utility piping below E. 53
rd

 Street.   

 

Localized, anomalous strong EM in-phase responses (metal or strongly conductive material) 

are apparent throughout the site, although most of these anomalies are not as extensive 

compared to the strong EM conductivity response regions.  Possible explanations for the large 

EM in-phase anomalies include underground storage tanks and reinforced subgrade structures, 

while the smaller, more isolated in-phase anomalies could represent small tanks, barrels, 

equipment, clusters of pipes, pieces of metal, demolition debris and/or reinforced concrete 

fragments.  Significant anomalous strong EM in-phase response locations include (Figure 2): 
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 Southeast Sector (80-90-ft W/ 90-120-ft N) – Anomalous strong In-phase anomaly, 

possible UST, vicinity of former gas-service station. 

 East/Northeast Sector, along W. 55
th

 Street (20-ft E – 40-ft W/ 240-315-ft N), possible 

scattered metallic debris; 

 Southeast Sector (5-ft E/12-ft N) – Possible small tank or metal debris; 

 Central Area, East side of W. 53
rd

 Street (160-ft W/ 285-ft N), Possible small tank, 

metal barrel or debris; 

 Southwest Sector (410-ft W/ 55-ft N), possible metal debris; 

 West-central Sector 

o 265-ft W/ 240-ft N* 

o 295-ft W/ 300-ft N* 

o 250-ft W/ 305-ft N 

o 275-ft W/ 345-ft N 

o 315-ft W/355-ft N* 

o 342-ft W/ 355-ft N 

o 355-ft W/ 285-ft N 

o Misc. smaller, weaker in-phase responses in vicinity of above anomalies. 

  

The above listed anomaly locations could represent targets such as small tanks, barrels, 

equipment, metal debris, reinforced concrete fragments, etc.  The starred (*) anomalies 

are considered the most significant and most likely to correspond to small tanks or 

similar sized metal structures/debris. 

 

 Northwest Parcels, west of E 51
st
 Street 

o 425-450-ft W/ 375-400-ft N – Possible reinforced concrete structure (e.g., pad, 

ramp, basement floor, subgrade vault) 

o 445-475-ft W/ 350-370-ft N – Possible tank, large pipe, reinforced concrete 

vault or other metallic structure – note manhole cover over anomaly location.  

 

Further invasive exploration, such as soil coring or test pit excavations, would be required to 

document the actual cause of the anomalous EM in-phase responses at these locations. The in-

phase anomaly that appears most likely to correspond to a UST is located in the southeast 

sector of the site (Figure 2:  80-90-ft W/ 90-120-ft N), in the vicinity of a former Shell gas-

service station.   

 

The Ground-penetrating Radar (GPR) records show broad regions of deeper, more chaotic 

GPR reflections throughout the site.  The most prominent and laterally extensive chaotic GPR 

responses occur in the northern half of the site and along the E. 55
th

 Street frontage.  In general, 

it is believed that the chaotic GPR reflections indicate regions of fill spread across the site.  

Regions with shallow to moderate depth chaotic GPR reflections are believed to indicate a 

veneer of rubble demolition debris fill that may include bricks, concrete fragments, mortar and 
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other building materials.  Specific zones with deeper, highly chaotic GPR reflections may 

indicate former UST excavations or backfill basements.  The types of materials within the 

excavations may include demolition debris, sand and gravel, and locally available industrial 

fill, such as slag, cinders and foundry sand. Figures 3a and 4a illustrate specific zones of the 

deeper, chaotic reflection response, while Figures 3b, 3c, 4b and 4c show the typical shallow to 

moderate depth chaotic GPR reflection response that was observed over much of the northern 

half of the site.   

 

GPR scans over specific EM anomaly locations (e.g. Figure 3c) do not appear to show 

response similar to the anticipated response over tanks;  However, it is not uncommon for GPR 

to show inconclusive results over more deeply buried targets covered by highly conductive 

industrial or demolition debris fill.  A strong reflective surface was observed in the east-central 

sector of the site, close to the E. 55
th

 Street sidewalk (Figure 3b).  This reflective interface may 

represent a former floor slab or base of a former excavation.   

 

 

The overall GPR response observed over the accessible areas that could be scanned using GPR 

ranged from low to strong signal attenuation effects.  The strong signal attenuation in some 

areas is believed to be caused by higher conductivity subsurface materials such as wet clay, silt 

and/or other high conductivity industrial fill.  The depth of exploration probably did not exceed 

3-ft to 4-ft in areas with these types of soil and fill materials;  The exploration depth could be 

less in areas where higher amounts of wet clay, slag, foundry sand, elevated salt or other 

complicating near-surface conditions or obstructions are present.  It is not uncommon for GPR 

signal penetration to be poor over targets buried below several feet of highly conductive 

backfill such as wet silty clay or slag.  GPR signal penetration is known to be poor within the 

clay and weathered shale bedrock that can be encountered in this region of Ohio.  Lower signal 

attenuation/greater depth penetration areas may indicate the presence of lower conductivity 

demolition debris fill or sand and gravel.   
 

 

Limitations 

The use of geophysical exploration methods, such as those described herein, should not be 

considered a substitute for invasive subsurface exploration such as drilling, digging or 

excavation.  The EM and GPR data are interpreted.  No warranty or statement of fact regarding 

actual subsurface conditions is contained herein.  If questions or uncertainties exist regarding 

the interpreted presence or absence of subsurface conditions based on the geophysical data 

obtained from this site, it is recommended that supplemental subsurface explorations, such as 

drilling or test-pit explorations, be conducted if possible to further characterize and document 

actual subsurface conditions.   
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Grumman Exploration, Inc. has appreciated this opportunity to be of service again to Mannik 

& Smith Group, Inc.  If you have any questions or comments regarding the information 

contained in this report, please feel free to contact us. 

 

Sincerely, 

 

Grumman Exploration, Inc. 

 
David L. Grumman, Jr. 

President/Geophysicist 

 

Attachments 

 Figures 1- 4 

Overview and Limitations of EM Conductivity Profiling 



-550 -500 -450 -400 -350 -300 -250 -200 -150 -100 -50 0 50

-550 -500 -450 -400 -350 -300 -250 -200 -150 -100 -50 0 50

50

100

150

200

250

300

350

400

450

500

50

100

150

200

250

300

350

400

450

500

300

300

250

200
450

150

100 50 0 50

250

200

150

100

50

550 500

500

450

1 Relative EM Conductivity Contour Diagram 01-32083

dlg

1”=60-ft

Mannik & Smith Group

Report of Geophysical Surveys

9/21/12

E. 55th St. & Woodland Ave., Cleveland, OH

Project

Client

Location

Date

Project No.

By

ScaleChecked

Grumman Exploration, Inc.
2309 Dorset Road,  Columbus, Ohio 43221
Near-surface Geophysics,  Non-destructive Subsurface Exploration

Figure Title

Notes:
GSSI GEM-300 EM Conductivity Profiler
     3 survey freqs: 4,410; 9,810; & 15,030 Hz, and 
10-ft & 5-ft transect interval, ~2.2 ft station spacing
Measurement positioning per Trimble 
      GeoXH+Zephyr Antenna GPS System
Geographic coordinates per Ohio North State Plane
Survey dates: September 18 & 19, 2012
Locations of site diagram overlay and interpreted 
features are approximate.   

N

P
ro

je
c
t 

N
o

rt
h

Relative EM
Conductivity
Contour
Scale (mS/m)

Relative EM Conductivity Contour Diagram  9,810 Hz 

Scale:  1” =~60-ft

0 20 40 60 80 100

Storm sewer drain

Manhole cover or clean-out

Utility pole or light pole

Monitoring well

Hydrant or water valve

fence fence

Parked TrailersParked Trailers

Former trailer bumpers

Former trailer bumpers

wall

Survey grid origin (corner of wall)

b
e
rm

E
. 
5
1
s
t 

S
tr

e
e
t

E
. 
5
1
s
t 

S
tr

e
e
t

E
. 
5
3
rd

 S
tr

e
e
t

E
. 
5
3
rd

 S
tr

e
e
t

E
. 
5
5
th

 S
tr

e
e
t

debris

fill pile/
overgrown

C
o

m
m

e
rc

ia
l

B
u

il
d

in
g

Woodland Avenue

o
ve

rg
ro

w
n bus

shelter

-50

-40

-30

-20

-10

0

10

20

30

40

50

60

70

80

110

200

Foundation walls

Regions of anomalous strong EM
conductivity responses- interpreted 
conductive highly rubble/demolition 
debris or industrial fill within former
basements or excvations

Regions of high EM conductivity - 
interpreted conductive rubble/
demolition debris or industrial fill

Zone of anomalous strong EM
conductivity levels - interpreted
conductive rubble/demolition 
debris or industrial fill

Erratic high/low conductivity
responses - possible rubble/
demolition debris fill with misc.
metallic content

Region of erratic high/low EM 
conductivity responses - possible 
rubble/demolition debris fill with misc.
shallow metallic content

Extremely strong EM
response - possible
reinforced concrete
structure (former floor
slab, ramp, concentration
of metal, etc.)

G
P

R
 T

ra
n
se

ct
 1

0
-f

t 
W

G
P

R
 T

ra
n
se

ct
 1

0
-f

t 
W

G
P

R
 T

ra
n
se

ct
 9

0
-f

t 
W

G
P

R
 T

ra
n
se

ct
 9

0
-f

t 
W

G
P

R
 T

ra
n
se

ct
 N

W
C

 3
0
-f

t 
W

G
P

R
 T

ra
n
se

ct
 N

W
C

 3
0
-f

t 
W

G
P

R
 T

ra
n
se

c
t 
2
7
0
-f

t 
W

G
P

R
 T

ra
n
se

c
t 
2
7
0
-f

t 
W

G
P

R
 T

ra
n
se

ct
 3

5
5
-f

tW
/4

0
0
-f

t 
N

 =
>

 

  
  
  
  
  
  
  
  
  
  
  
  
  
3
6
5
-f

t 
W

/3
0
0
-f

t 
N

G
P

R
 T

ra
n
se

ct
 3

5
5
-f

tW
/4

0
0
-f

t 
N

 =
>

 

  
  
  
  
  
  
  
  
  
  
  
  
  
3
6
5
-f

t 
W

/3
0
0
-f

t 
N

G
P

R
 T

ra
n
se

ct
 1

0
-f

t 
W

G
P

R
 T

ra
n
se

ct
 1

0
-f

t 
W



-550 -500 -450 -400 -350 -300 -250 -200 -150 -100 -50 0 50

-550 -500 -450 -400 -350 -300 -250 -200 -150 -100 -50 0 50

50

100

150

200

250

300

350

400

450

500

50

100

150

200

250

300

350

400

450

500

300

300

250

200
450

150

100 50 0 50

250

200

150

100

50

550 500

500

450

2 EM In-Phase Response (metal-sensitive) Contour Diagram 01-32083

dlg

1”=60-ft

Mannik & Smith Group

Report of Geophysical Surveys

9/21/12

E. 55th St. & Woodland Ave., Cleveland, OH

Project

Client

Location

Date

Project No.

By

ScaleChecked

Grumman Exploration, Inc.
2309 Dorset Road,  Columbus, Ohio 43221
Near-surface Geophysics,  Non-destructive Subsurface Exploration

Figure Title

Notes:
GSSI GEM-300 EM Conductivity Profiler
     3 survey freqs: 4,410; 9,810; & 15,030 Hz, and 
10-ft & 5-ft transect interval, ~2.2 ft station spacing
Measurement positioning per Trimble 
      GeoXH+Zephyr Antenna GPS System
Geographic coordinates per Ohio North State Plane
Survey dates: September 18 & 19, 2012
Locations of site diagram overlay and interpreted 
features are approximate.   

N

P
ro

je
c
t 

N
o

rt
h

EM In-Phase
(metal-sensitive)
Response Color
Contour Scale 
(ppm)

EM In-Phase Response (metal-sensitive) 
Contour Diagram  9,810 Hz 

Scale:  1” =~60-ft

0 20 40 60 80 100

Storm sewer drain

Manhole cover or clean-out

Utility pole or light pole

Monitoring well

Hydrant or water valve

fence fence

Parked TrailersParked Trailers

Former trailer bumpers

Former trailer bumpers

wall

Survey grid origin (corner of wall)

b
e
rm

E
. 
5
1
s
t 

S
tr

e
e
t

E
. 
5
1
s
t 

S
tr

e
e
t

E
. 
5
3
rd

 S
tr

e
e
t

E
. 
5
3
rd

 S
tr

e
e
t

E
. 
5
5
th

 S
tr

e
e
t

debris

fill pile/
overgrown

C
o

m
m

e
rc

ia
l

B
u

il
d

in
g

Woodland Avenue

o
ve

rg
ro

w
n bus

shelter

Region of elevated EM in-phase
levels - interpreted conductive 
rubble/demolition debris and/or industrial 
fill with scattered metallic content

Region of elevated, erratic EM in-phase
response levels - interpreted conductive 
rubble/demolition  debris or industrial 
fill with scattered metallic content

Anomalous strong EM in-phase response-
possible UST or other large buried metal
structure within region of rubble/demolition
debris fill

Isolated anomalous strong EM 
in-phase responses - possible 
metal objects or small structures 
within region of rubble/debris fill

Extremely strong EM responses - 
possible reinforced concrete structures
(former floor slab, ramp, concentration
of metal, etc.)

Shallow metal object/debris

-8000

-7000

-6000

-5000

-4000

-3000

-2000

-1000

0

1000

2000

3000

4000

5000

6000

7000

8000

G
P

R
 T

ra
n
se

ct
 1

0
-f

t 
W

G
P

R
 T

ra
n
se

ct
 1

0
-f

t 
W

G
P

R
 T

ra
n
se

ct
 9

0
-f

t 
W

G
P

R
 T

ra
n
se

ct
 9

0
-f

t 
W

G
P

R
 T

ra
n
se

ct
 N

W
C

 3
0
-f

t 
W

G
P

R
 T

ra
n
se

ct
 N

W
C

 3
0
-f

t 
W

G
P

R
 T

ra
n
se

c
t 
2
7
0
-f

t 
W

G
P

R
 T

ra
n
se

c
t 
2
7
0
-f

t 
W

G
P

R
 T

ra
n
se

ct
 3

4
5
-f

tW
/4

0
0
-f

t 
N

 =
>

 

  
  
  
  
  
  
  
  
  
  
  
  
  
3
6
5
-f

t 
W

/3
0
0
-f

t 
N

G
P

R
 T

ra
n
se

ct
 3

4
5
-f

tW
/4

0
0
-f

t 
N

 =
>

 

  
  
  
  
  
  
  
  
  
  
  
  
  
3
6
5
-f

t 
W

/3
0
0
-f

t 
N

G
P

R
 T

ra
n
se

ct
 1

0
-f

t 
W

G
P

R
 T

ra
n
se

ct
 1

0
-f

t 
W



Figure Title

Grumman Exploration, Inc.
2309 Dorset Road,  Columbus, Ohio 43221
Near-surface Geophysics,  Non-destructive Subsurface Exploration

Project

Client/Owner

Location

Project No.

DateBy

Checked Scale

Report of Geophysical Surveys

dlg

3 Selected GPR Records - East and Southeast Parcels

Mannik & Smith Group

01-32083

E. 55th St. & Woodland Ave., Cleveland, OH

Pipe

10/31/12

as shown

Notes:
GSSI SIR-3000 & 400 MHz antenna GPR system
512 samples/trace;  ~10 traces/ft
Survey date:  September 19, 2012
Refer to Figure 1 for GPR Transect locations

A) GPR Transect 10-ft W

C) GPR Transect 90-ft W

B) GPR Transect 10-ft W

North

North

North

south

south

south

grass/exposed soil & fillgrass/exposed soil & fill

grassgrass

grass/exposed soil & fillgrass/exposed soil & fill

GPR signal
amplitude
color scale

Reflective surface -
possible former floor slab

Vicinity of anomalous strong
EM ‘metal’ response

fe
n
ce

Deeper, highly chaotic GPR reflections -
possible sand and gravel or deeper
rubble/demolition debris fill

Deeper, highly chaotic GPR reflections -
possible sand and gravel or deeper
rubble/demolition debris fill in former
excavation or basement

Possible 
backfilled
former base-
ment or
excavation



Figure Title

Grumman Exploration, Inc.
2309 Dorset Road,  Columbus, Ohio 43221
Near-surface Geophysics,  Non-destructive Subsurface Exploration

Project

Client/Owner

Location

Project No.

DateBy

Checked Scale

Report of Geophysical Surveys

dlg

4 Selected GPR Records - Central and Northwest Parcels

Mannik & Smith Group

01-32083

E. 55th St. & Woodland Ave., Cleveland, OH

10/31/12

as shown

Notes:
GSSI SIR-3000 & 400 MHz antenna GPR system
512 samples/trace;  ~10 traces/ft
Survey date:  September 19, 2012
Refer to Figure 1 for GPR Transect locations

A) GPR Transect NWC/30-ft E

B) GPR Transect 345-ft W/400-ft N => 365-ft W/ 300-ft N

C) GPR Transect 270-ft W

North

North-northeast

North

South

South-southwest

South

grass/exposed soil & fillgrass/exposed soil & fill

grass/exposed soil & fillgrass/exposed soil & fill

grass/exposed soil & fillgrass/exposed soil & fill

GPR signal
amplitude
color scale

Possible reinforced concrete slab,
ramp or reinforced vault - coincides with
anomalous strong EM ‘metal’ response

Pipe

Possible buried structure - coincides with
strong EM ‘metal response

sidewalk

Vicinity of anomalous strong
EM ‘metal’ response

Vicinity of anomalous strong
EM ‘metal’ response

Deeper, highly chaotic GPR reflections -
possible sand and gravel or deeper
rubble/demolition debris fill in former
excavation or basement

Possible 
backfilled
former base-
ment or
excavation



2,200,300 2,200,350 2,200,400 2,200,450 2,200,500 2,200,550 2,200,600 2,200,650 2,200,700 2,200,750 2,200,800 2,200,850 2,200,900 2,200,950

2,200,300 2,200,350 2,200,400 2,200,450 2,200,500 2,200,550 2,200,600 2,200,650 2,200,700 2,200,750 2,200,800 2,200,850 2,200,900 2,200,950

664,300

664,350

664,400

664,450

664,500

664,550

664,600

664,650

664,700

664,750

664,800

664,300

664,350

664,400

664,450

664,500

664,550

664,600

664,650

664,700

664,750

664,800

2,200,600

2,200,500

2,200,7002,200,600

2,200,700

2,200,800

2,200,800

2,200,900

664,400

664,600

664,300

A-1 Relative EM Conductivity Contour Diagram (State Plane Coordinates Grid Overlay) 01-32083

dlg

1”=60-ft

Mannik & Smith Group

Report of Geophysical Surveys

9/21/12

E. 55th St. & Woodland Ave., Cleveland, OH

Project

Client

Location

Date

Project No.

By

ScaleChecked

Grumman Exploration, Inc.
2309 Dorset Road,  Columbus, Ohio 43221
Near-surface Geophysics,  Non-destructive Subsurface Exploration

Figure Title

Notes:
GSSI GEM-300 EM Conductivity Profiler
     3 survey freqs: 4,410; 9,810; & 15,030 Hz, and 
10-ft & 5-ft transect interval, ~2.2 ft station spacing
Measurement positioning per Trimble 
      GeoXH+Zephyr Antenna GPS System
Geographic coordinates per Ohio North State Plane
Survey dates: September 18 & 19, 2012
Locations of site diagram overlay and interpreted 
features are approximate.   

N

P
ro

je
c
t 

N
o

rt
h

Relative EM
Conductivity
Contour
Scale (mS/m)

Relative EM Conductivity Contour Diagram  9,810 Hz 

Scale:  1” =~60-ft

0 20 40 60 80 100

Storm sewer drain

Manhole cover or clean-out

Utility pole or light pole

Monitoring well

Hydrant or water valve

fence fence

Parked TrailersParked Trailers

Former trailer bumpers

Former trailer bumpers

wall

Survey grid origin (corner of wall)

b
e
rm

E
. 
5
1
s
t 

S
tr

e
e
t

E
. 
5
1
s
t 

S
tr

e
e
t

E
. 
5
3
rd

 S
tr

e
e
t

E
. 
5
3
rd

 S
tr

e
e
t

E
. 
5
5
th

 S
tr

e
e
t

debris

fill pile/
overgrown

C
o

m
m

e
rc

ia
l

B
u

il
d

in
g

Woodland Avenue

o
ve

rg
ro

w
n bus

shelter

-50

-40

-30

-20

-10

0

10

20

30

40

50

60

70

80

110

200

Foundation walls

Regions of anomalous strong EM
conductivity responses- interpreted 
conductive highly rubble/demolition 
debris or industrial fill within former
basements or excvations

Regions of high EM conductivity - 
interpreted conductive rubble/
demolition debris or industrial fill

Zone of anomalous strong EM
conductivity levels - interpreted
conductive rubble/demolition 
debris or industrial fill

Erratic high/low conductivity
responses - possible rubble/
demolition debris fill with misc.
metallic content

Region of erratic high/low EM 
conductivity responses - possible 
rubble/demolition debris fill with misc.
shallow metallic content

Extremely strong EM
response - possible
reinforced concrete
structure (former floor
slab, ramp, concentration
of metal, etc.)

N
o

rt
h

in
g

 (
ft

)

N
o

rt
h

in
g

 (
ft

)

Easting (ft)

Easting (ft)



300

300

250

200
450

150

100 50 0 50

250

200

150

100

50

550 500

500

450

2,200,300 2,200,350 2,200,400 2,200,450 2,200,500 2,200,550 2,200,600 2,200,650 2,200,700 2,200,750 2,200,800 2,200,850 2,200,900 2,200,950

2,200,300 2,200,350 2,200,400 2,200,450 2,200,500 2,200,550 2,200,600 2,200,650 2,200,700 2,200,750 2,200,800 2,200,850 2,200,900 2,200,950

664,300

664,350

664,400

664,450

664,500

664,550

664,600

664,650

664,700

664,750

664,800

664,300

664,350

664,400

664,450

664,500

664,550

664,600

664,650

664,700

664,750

664,800

2,200,600

2,200,500

2,200,700

2,200,700

2,200,800

2,200,800

2,200,900

664,400

664,600

664,300

2,200,600 Easting (ft)

A-2 EM In-Phase Response (metal-sensitive) Contour Diagram (State Plane Coordinates Grid Overlay) 01-32083

dlg

1”=60-ft

Mannik & Smith Group

Report of Geophysical Surveys

9/21/12

E. 55th St. & Woodland Ave., Cleveland, OH

Project

Client

Location

Date

Project No.

By

ScaleChecked

Grumman Exploration, Inc.
2309 Dorset Road,  Columbus, Ohio 43221
Near-surface Geophysics,  Non-destructive Subsurface Exploration

Figure Title

Notes:
GSSI GEM-300 EM Conductivity Profiler
     3 survey freqs: 4,410; 9,810; & 15,030 Hz, and 
10-ft & 5-ft transect interval, ~2.2 ft station spacing
Measurement positioning per Trimble 
      GeoXH+Zephyr Antenna GPS System
Geographic coordinates per Ohio North State Plane
Survey dates: September 18 & 19, 2012
Locations of site diagram overlay and interpreted 
features are approximate.   

N

P
ro

je
c
t 

N
o

rt
h

EM In-Phase
(metal-sensitive)
Response Color
Contour Scale 
(ppm)

EM In-Phase Response (metal-sensitive) 
Contour Diagram  9,810 Hz 

Scale:  1” =~60-ft

0 20 40 60 80 100

Storm sewer drain

Manhole cover or clean-out

Utility pole or light pole

Monitoring well

Hydrant or water valve

fence fence

Parked TrailersParked Trailers

Former trailer bumpers

Former trailer bumpers

wall

Survey grid origin (corner of wall)

b
e
rm

E
. 
5
1
s
t 

S
tr

e
e
t

E
. 
5
1
s
t 

S
tr

e
e
t

E
. 
5
3
rd

 S
tr

e
e
t

E
. 
5
3
rd

 S
tr

e
e
t

E
. 
5
5
th

 S
tr

e
e
t

debris

fill pile/
overgrown

C
o

m
m

e
rc

ia
l

B
u

il
d

in
g

Woodland Avenue

o
ve

rg
ro

w
n bus

shelter

Region of elevated EM in-phase
levels - interpreted conductive 
rubble/demolition debris and/or industrial 
fill with scattered metallic content

Region of elevated, erratic EM in-phase
response levels - interpreted conductive 
rubble/demolition  debris or industrial 
fill with scattered metallic content

Anomalous strong EM in-phase response-
possible UST or other large buried metal
structure within region of rubble/demolition
debris fill

Isolated anomalous strong EM 
in-phase responses - possible 
metal objects or small structures 
within region of rubble/debris fill

Extremely strong EM responses - 
possible reinforced concrete structures
(former floor slab, ramp, concentration
of metal, etc.)

Shallow metal object/debris

-8000

-7000

-6000

-5000

-4000

-3000

-2000

-1000

0

1000

2000

3000

4000

5000

6000

7000

8000

N
o

rt
h

in
g

 (
ft

)

N
o

rt
h

in
g

 (
ft

)

Easting (ft)



  

 

APPENDIX C:  
MONITORING WELL DIAGRAMS 
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Project Name: Maingate, Phase II ESA
Site Location: Cleveland, Ohio
Client: Cuyahoga County
MSG Personnel: AWS

Contractor: Frontz Drilling
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Drilling Method: Continuous
Drill Rig: Geoprobe 6620 DT

MW Installation Date: 11/19/2012
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Well Diagram

Casing Type: 1-inch PVC
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Description of Cuttings

Ground Surface Elev.:   498.48
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Project Name: Maingate, Phase II ESA
Site Location: Cleveland, Ohio
Client: Cuyahoga County
MSG Personnel: AWS

Contractor: Frontz Drilling
Driller: Joe
Drilling Method: Continuous
Drill Rig: Geoprobe 6620 DT

MW Installation Date: 11/19/2012
Northing:  NA
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Casing Type: 1-inch PVC
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Ground Surface Elev.:   498.51



1

2

3

4

5

6

7

8

9

10

11

12

13

DT

DT

DT

DT

DT

DT

DT

DT

DT

DT

DT

DT

DT

491.96

489.96

485.96

481.96

473.96

498.96

486.96

474.88

Flush
Mounted
Well in
Concrete

Bentonite
Chips

Sand
Filter

0.01
Slotted
Prepack
Screen

MW
Depth =
25.08'

Sand and gravel FILL, brick fragments

Brown SANDY CLAY, damp

Brown CLAY, little sand and silt, wet

Gray CLAY, little silt, damp

Brown SAND and GRAVEL, wet

End of Soil Boring = 26 feet

Page 1 of 1

Project Number: C3210002

G
ra

ph
ic

 L
og

N
um

be
r

Ty
pe

FI
D

/P
ID

 (p
pm

)

R
ec

ov
er

y 
(in

.)

Project Name: Maingate, Phase II ESA
Site Location: Cleveland, Ohio
Client: Cuyahoga County
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Contractor: Frontz Drilling
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Drilling Method: Continuous
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MW Installation Date: 11/19/2012
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Well Diagram

Casing Type: 1-inch PVC
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Ground Surface Elev.:   499.96
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Project Name: Maingate, Phase II ESA
Site Location: Cleveland, Ohio
Client: Cuyahoga County
MSG Personnel: AWS

Contractor: Frontz Drilling
Driller: Joe
Drilling Method: Continuous
Drill Rig: Geoprobe 6620 DT

MW Installation Date: 11/20/2012
Northing:  NA
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Project Name: Maingate, Phase II ESA
Site Location: Cleveland, Ohio
Client: Cuyahoga County
MSG Personnel: AWS

Contractor: Frontz Drilling
Driller: Joe
Drilling Method: Continuous
Drill Rig: Geoprobe 6620 DT

MW Installation Date: 11/20/2012
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Project Name: Maingate, Phase II ESA
Site Location: Cleveland, Ohio
Client: Cuyahoga County
MSG Personnel: AWS

Contractor: Frontz Drilling
Driller: Joe
Drilling Method: Continuous
Drill Rig: Geoprobe 6620 DT

MW Installation Date: 11/20/2012
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El
ev

. (
ft.

)

R
em

ar
ks

D
ep

th
 (f

t)

5

10

15

20

25

30

El
ev

. (
ft.

)

Soil Boring / Monitoring
Well Number: MW-06

Well Diagram

Casing Type: 1-inch PVC

Total Depth: 26 feet

Description of Cuttings

Ground Surface Elev.:   500.09



  

 

APPENDIX D: WELL DEVELOPMENT FORMS 
  















  

 

APPENDIX E: LABORATORY REPORTS 


































